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Abstract: A catalytic reduction of the nitrile portion of the trimethylsilyl cyanohydrin 7 to 
a primary amine has produced an in situ annulation to generate the 3,4,5-trihydro-1,3-diazepin- 
5-01 ring. This ring substructure has demonstrated important biological significance.3 
Our efforts directed towards the synthesis of potential inhibitors of the enzyme adenosine 
deaminase have yielded a new and novel method for the formation of a 
3,4,5-trihydro-1,3-diazepin-5-01 ring (Figure 1, in brackets) fused to another heterocyclic 
ring. A bicyclic heterocyclic ring system containing the 3,4,5-trihydro-1,3-diazepin-5-01 
structure fused to an imidazole ring is shared by the nucleoside antibiotics 2'-deoxycoformycin 
(l_, pentostatin') and coformycin2 (21, both potent inhibitors of adenosine deaminase.3 
Figure 1. 
I, R = H; pentostatin 
2, R = OH; coformycin 
We now wish to report on the synthesis of a bicyclic heterocyclic ring system containing the 
3,4,5-trihydro-1,3-diazepin-5-01 ring fused to a pyrazole ring. This synthetic route involves 
a new, novel and general approach towards the formation of a fused 3,4,5-trihydro-1,3-diasepin- 
5-01 ring. 
We elected to use 5-amino-1-methylpyrazole-I-carboxaldehyde4 (2) as the starting material for 
our synthesis of this new ring system. The aldehyde 5 was obtained in - 
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4790 
high yield from the catalytic reduction 
6 
(Haney Nickel; 1 atm H2) of 5-amino-4- 
cyano-1-methylpyrazole 
5 
(Q) in 70% aqueous acetic acid. Evaporation of the acetic acid in - 
vacua, followed by trituration of the resultant residue with cold water gave the aldehyde 5 as - 
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g, R= Si(CH3)3; R' = CH3 
3 R=H;R'=CH _' 3 
2, R = H; R' = B-t+hfuranosyl 
CH Cl ; 
2 2 
r.t.; 3 hr) to afford a high yield of S-[[(dimethylamino)methylene]- 
amino]-1-methylpyrasole-4-carboxaldehyde (tJL7** Whereas the aldehyde 5 was found to - 
dimerise readily in solution, the crystalline compound 2 was very stable and allowed us to use 
normal recrystallization techniques (from warm absolute ethanol) for purification. The 1H 
NMR (DMSO-d+) spectrum of 6 revealed signals which could be assigned to the N,N-dimethylamino - 
group ( 6 3.10 and fi 3.00) and an absence of a resonance which could be assigned to the amino 
group of compound 5. 
8 
- 
Compound 6 added trimethylsilyl cyanide 
13 
(TMSCN, neat; N2i r-t.; 18 hr) under the - 
catalysis of dry, powdered zinc chloride. A removal of the excess TMSCN by evaporation was 
followed by a trituration of the resultant crystalline cake with anhydrous It-hexane (at room 
temperature) to afford an excellent yield (90%, crude) of 5-[[(dimethylamino)methylenelamino)- 
4-(cyano[trimethylsiloxylmethyl)-l-methylpyrazole (IL9 Further purification of this crude 
compound Gas 
9 
accomplished by using anhydrous low pressure chromatographic techniques to 
yield compound 7 (70%) as a white amorphous powder, mp 128-130°. - 
A reduction of the nitrile functionality of 7 was effected using anhydrous p-dioxane and a - - 
4791 
cobalt boride" catalyst under 15 atm of hydrogen. At 100°, this reduction was accompanied 
by an in situ annulation 
11 
due to a reaction between the generated aminomethylene group and -- 
the [(dimethylamino)methylene]amino group. The product which was isolated from this 
transformation was a mixture (4:1, approx.) of the trimethylsilyl ether 2 and the free alcohol 
3 (vide infra: TLC analysis and inspection of the 
1 
H NMR spectrum of the mixture). - -- 
Treatment of the mixture with aqueous acetic acid (1 N) in methanol effected a facile 
hydrolysis of the trimethylsilyl group of 2 to afford a 65% yield of 4,5,6-trihydro- 
l-methylpyrazolo[3,4-d1[1,3ldiazepin-4-ol - (3) in 65% yield from 1. A 360 MHz (WM Bruker 
instrument) 
1 
H NMR spectrum of 3 revealed a signal at 7.62 as a broad multiplet (exchanges - 
with D20, N(6)-H); the H(5) and H(5a) protons were assigned to a doublet of octets (centered 
at 6 3.22 and 6 3.02) consistent with their diastereotopic magnetic environments and the H(4) 
signal was observed as a broad sextet ( 13 4.58). The vinylogous H(7) proton appears as a 
doublet (6 6.86) which sharpens to a singlet on deuterium exchange of the adjacent N(6)-H. 
Signals for the aromatic H(3) proton ( 6 7.06) and the ring N(l)-CH3 protons ( 6 3.54) appear 
as sharp singlets. The elemental analysis (C,H,N) and the mass spectrum (M+ 166 m/e) of this 
material12 were also supportive of this structural assignment. 
To test the applicability of our methodology 
14 
to the nucleoside area, we have used as our 
starting material 5-amino-4-cyano-l-(2,3-O-isopropylidene-O-D_ribofuranosyl)pyrazole 
15 . This 
has afforded the product 2, via the aldehyde and TMS cyanohydrin intermediates, as a mixture of - 
the C(4) R,S diastereomers in good yield. The 
1 
H NMR spectrum (360 MHz DMSO-&) of 
4,5,6-trihydro-l(B-Q-ribofuranosyl)pyrazolo]-<I [1,31diazepin-4(R,S)-ol 
16 
exhibits single - 
resonances for each type of proton in the mixture, attesting to the great similarity between 
these diastereomers. In addition, the chemical shifts of equivalent protons in compounds 1 and 
9 are very similar, e.g.: N(6)-H(m, 6 7.82); H(3)(s, 6 7.28); H(7)(d, 6 6.97); H(4l(m, - 
4.66); H(5,5a)(2m, 6 3.30 and 3.10). 
We are currently investigating the applicability of this approach as a general route for the 
synthesis of other bicyclic heterocycles containing the 3,4,5-trihydro-1,3-diazepin-5-01 
substructure. 
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